Contributions made by individual species of microorganisms to the ecological nature of the rumen and the subsequent nutritional status of the ruminant animal have been difficult to assess. Techniques commonly used to distinguish individual ruminal bacterial species use time-consuming morphological and nutritional characterizations. Serological techniques have been used to distinguish individual strains or species within a genus of ruminal bacteria (5, 7, 9, 11, 14, 15, 20, 23) .
Combining the enzyme-linked immunosorbent assay (ELISA) with polyclonal rabbit antisera has made it possible to taxonomically distinguish closely related organisms, such as ruminal bacteria, without purification of unique antigens. However, immunization and preparation of such antisera tend to be expensive and are not always expedient or routine. Consequently, different workers (1, 19) have proposed chicken egg yolk antibodies as an alternative source of diagnostic polyclonal antibodies. Advantages of egg yolk antibodies are that (i) they can be obtained daily without bleeding the immunized hen (19) ; (ii) immunoglobulin G (IgG), and not IgM, is selectively deposited in the egg yolk from the circulating plasma pool (6, 13, 16) ; (iii) egg yolk IgG retains plasma IgG characteristics and occurs in concentrations similar to those of plasma IgG (17, 18, 21) ; and (iv) egg yolk antibodies, when stored as an intact egg, retain activity for at least 6 months (2, 3) . Most (26) . The reaction was stopped after 1 h with 4 N H2SO4, and the A490 was quantified with a microdilution plate reader (El 310 Autoreader; Bio-Tek, Burlington, Vt.) by using a well containing all reagents except bacterial cells as the blank. Absorbances were compared for 10-, 100-, and 1,000-fold dilutions of bacterial cell suspensions (antigens) and for 10-and 100-fold dilutions of antibody. The values for 100-fold dilutions of antigen in combination with 100-fold dilutions of antibody are presented as being the optimum titers for both in our study. Optimum titer selection was based on two criteria. (i) The 100-fold dilutions of antibody in nearly all cases had the highest homologous ratio of postimmunization day absorbance over the negative control absorbance (the corresponding day 0 homologous titer), (ii) The 10-fold antigen dilutions had more nonspecific binding than the 100-fold dilutions, while 1,000-fold dilution absorbances were low and too variable between replicates. The data presented in Tables 1, 2 , and 3 are the averages for the two hens used for each bacterial species. Cross-reactivity values presented in Table 3 were calculated as the quotient (x 100) of the heterologous antigen-antibody ELISA absorbance divided by the respective homologous antigen-antibody absorbance.
Apparent antibody production is given in Table 1 of antibody preparation). Antibodies to B. ruminicola followed the same trend but were not as reactive (four-to sevenfold increase) and remained at this reactivity through week 7. Reactivity only increased slightly when S. bovis was the antigen (Table 1) , but a threefold increase in reactivity was reached by week 7 when the homologous reactivity is expressed per unit of harvested protein (Table 2 ). Hens injected with B. amylophilus already produced reactive antibodies by week 1 (2-fold increase), and this was maintained until week 7, when antibodies were 27-fold more specific than control antibodies. The apparent difference in response seen in Table 1 between the two hens at week 7 is not seen when data are presented as a function of protein concentration (0.27 + 0.01). Heterologous reactivity among the antibody preparations for each immunizing strain is presented in Table 3 . Week 0 (preimmune) and week 1 egg yolk antibodies had high ranges of cross-reactivity (34 to 223% and 37 to 172%, respectively), which probably indicate the poor specificity of preimmune antibodies. Hens injected with Selenomonas ruminantium or B. ruminicola produced antibodies with low cross-reactivity by week 2 (9 to 11% and 8 to 20%, respectively), and there was little change through week 7 (9 to 13% and 2 to 16%, respectively). Egg yolk antibodies from hens injected with S. bovis retained considerable cross-reactivity from week 0 and 1 (46 to 84% and 37 to 172%, respectively) to week 2 (14 to 126%), with some improvement at week 7 (19 to 54%). Higher homologous reactivities of Selenomonas ruminantium and B. ruminicola were associated with lower estimates of cross-reactivity than those obtained for S. bovis JB1. S. bovis is capable of producing an extensive extracellular capsule (4), which may enshroud the surface antigens of interest here. Therefore, since ELISA absorbances were low in Table 1 for S. bovis, other methods of processing whole cells may be required to expose a greater quantity of specific cellular antigen for optimal ELISA measurement. Early workers (24) cross-reactivity (1 to 2%) indicates that the relative proportion of specific antibodies was the same for the two birds.
In conclusion, it appears that egg yolk antibodies produced 2 to 7 weeks postimmunization have less than 30% cross-reactivity and are an acceptable source of antibodies for the ELISA technique with Selenomonas ruminantium and B. ruminicola. Eggs from later postimmunization time periods for some organisms (>4 weeks for B. amylophilus and >7 weeks for S. bovis) may be necessary to achieve sufficient apparent antibody production and more specific antibodies. It is possible that for these two organisms (19) . Although preimmune egg antibodies had high cross-reactivity, preimmune rabbit immunoglobulin can also react very strongly with some groups of bacteria (25) . Lastly, duplicate Leghorn laying hens responded to bacterial immunization with similar apparent antibody production and antibody specificity. The dissimilar specificity of the two hens injected with Selenomonas ruminantium at week 7 (Table 2 ) was the exception. This approach holds promise for inexpensively and expeditiously monitoring cell population responses of known bacterial strains grown in defined bi-and multicultures. Since each egg yolk yields about 10 ml of antibody preparation and 100 ,ul of a 100-fold dilution of this preparation is needed for each reactant well, then one egg would supply sufficient antibody for 10,000 reactant wells in an ELISA. Although it does appear that harvested antibody preparations from eggs obtained after week 1 postimmunization and from different hens can be pooled, the high yield of antibody per egg probably makes this unnecessary.
